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(54) COMPUTER SYSTEM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To transmissively execute data 
transition among storage devices to host computers in a 
computer system, in which plural host computers are 
connected with plural storage devices. 
SOLUTION: A back-end server 3 provides a host 1 having 
virtual disk. The virtual disk first appears to be same as an 
old storage device sub-system 2 to the host 1. When data 
is transited from the old storage device sub-system 2 to a 
new storage device sub-system 2, the back-end server 3 
first instructs a data transition processing to the new 
storage device sub-system 2, and after that, switches 
setting of the virtual disk and makes it correspond to the 
new storage device sub-system 2. Data transition among 
the disk devices is performed transmissively to the host 1, 
since this switching is transmissively executed to the host 
1. 




* NOTICES * 



JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the data accessing method of the storage system in 
an information processing system etc., and relates to the data transition method in memory storage 
especially. 
[0002] 

[Description of the Prior Art]The architecture from which a personal computer, a workstation, a 
mainframe, etc. differ, the plat form which has adopted the operating system, and two or more 
memory storage are connected mutually, and the motion summarized to what is called one network 
prospers. Generally this is called SAN (Storage AreaNetwork) in the language to LAN (Local Area 
Network) which connected two or more computers in networks, such as Ethernet (registered 
trademark) (Ethernet (registered trademark)). SAN usually connects memory storage with a 
computer using the transmission line of an optical cable called a fiber channel (Fibre Channel) 
thru/or copper wire. 

[0003]Some advantages are raised to SAN. It is providing the 1st with the environment which 
memory storage can access in common from two or more computers first. The data transfer 
between memory storage is possible by carrying out interconnection of the memory storage to the 
2nd, the data copy between backup or memory storage can be realized by this, without applying load 
to a host computer, and the change to the memory storage of a sub system is attained at the time 
of a memory storage obstacle. Since each memory storage was connected [ 3rd ] to the computer 
of former each, management (surveillance of the state of a device, change of setting out) of 
memory storage enables management of all the memory storage for what was made only from each 
computer connected from a specific computer. Although a maximum of 16 sets only of apparatus 
have been connected in the conventional SCSI (Small Computer System Interface), by a fiber 
channel, 100 or more sets of apparatus can be connected on-line, and easy extendibility can be 
obtained. 

[0004]There is nothing that actually employed the above-mentioned advantage efficiently, although 
many products for realizing SAN in recent years are appearing. In especially extendibility, although 
the online connection of apparatus became possible physically, the base art of utilizing it is 
insufficient For example, in SAN, when a disk unit is newly extended for exchange of a disk unit, 
extension of apparatus can be carried out on-line, but a user needs to move data clearly after it. In 
order for a user to enjoy a merit by on-line apparatus extension, data movement etc. need to be 
carried out transparent to a user not only with extension of simple hardware but with extension of . 
hardware. 

[0005]The example is indicated by the U.S. Pat. No. 5680640 item about movement of the on-line 
data between disk units. Although a U.S. Pat. No. 5680640 item is the data transition on condition of 
the disk for mainframes, the communication wire which connects between disk units is used, short- 
time cutting of the connection between disk units is only carried out with a host, and the rest 
makes data transition between disk units possible transparent to a user. 
[0006] 

[Problem(s) to be Solved by the Invention]The U.S. Pat. No. 5680640 item makes data movement 



between disk units possible transparent infinite to the user. However, this is the data transition 
method on condition of the disk for mainframes, and application in SAN cannot be performed. In a 
U.S. Pat No. 5680640 item, when changing the old disk unit to a new disk unit, it can pretend to be 
the host side by setting out by the side of a disk unit, as if the new disk was the old disk unit. This 
is possible by operating setting out of the device number of a disk unit, etc. 

[0007]However, meaning ID given to each disk is determined by the negotiation of the apparatus (a 
disk unit, a fiber channel switch) which constitute a network, and is not changed into the case of 
SAN, for example, fiber channel environment, by a user's setting out. When using the U.S. Pat. No. 
5680640 No. data transition method, to a host computer, it cannot make a show of a new disk unit 
as an old disk unit, and data transition transparent to a user as a matter of fact cannot be realized. 
To a host and a user, the purpose of this invention is transparent and there is in providing the 
system which can employ the extendibility of SAN efficiently. 
[0008] 

[Means for Solving the Problem]A computer system in this invention comprises a switch which 
connects a host computer, a back end computer, two or more storage subsystems, and a host 
computer and a back end computer. Although a host computer accesses each storage subsystem 
via a back end computer, a back end computer provides one thru/or two or more virtual disk units 
to a host computer. If a virtual disk unit has an access request from a host computer, by a back end 
computer, a demand will be suitably given to a storage subsystem actually connected according to a 
kind of virtual disk unit with a demand. 
[0009] 

[Embodiment of the Invention] Drawing 1 is a block diagram showing the example of composition in 
one embodiment of the computer system which applied this invention. A computer system 
comprises the host 1, the old storage subsystem 2, the new storage subsystem 2, the back end 
server 3, and the fiber channel switch 4. 

[0010]The host 1 comprises the operating system 11, the application 12, and the interface 13. 
Although it operates on CPU on the host 1, and a memory actually, the operating system 1 1 and the 
application 12 are omitted in order not to have the contents and the relation of this invention about 
the component of these hardwares. Although the environment where two or more host computers 
are actually connected in addition to host 1 is common, since it is easy, by this invention, only the 
host 1 has been indicated as a host computer. The old storage subsystem 2 comprises the disk 21, 
the controller 22, and the interface 23. Even if the disk 21 is the logical drive which packed two or 
more physical disks and was made to look like one logical disk unit, there is no change in the 
contents of this invention. The interface 23 is connected with the fiber channel switch 4. The new 
storage subsystem 2 as well as the old storage subsystem 2 comprises the disk 21, the controller 
22, and the interface 23. A different point from the old storage subsystem 2 is that the data 
transition means 24 is contained in the controller 22. 

[0011]The back end server 3 comprises the virtual device driver 31 and the interfaces 32 and 33. 
Although the virtual device driver 31 is the software which operates on CPU on the back end server 
3, and a memory and it is possible to change setting out from the exterior by a user, or to replace 
the program itself, About hardware components, such as CPU and a memory, since it is not related 
to the contents of this invention, it is omitting. 

[0012]The fiber channel switch 4 comprises two or more ports 41a, 41b, 41c, 41 d, and 41 e (it names 
generically below and abbreviates to the port 41), and it is used in order to connect the host 1, the 
old storage subsystem 2, the new storage subsystem 2, and the back end server 3 mutually. From 
[ each ] the port 41a, it is possible to access the ports 41b, 41c, 41 d, and 41 e. Therefore, although 
the host 1 can also access the direct old storage subsystem 2 and the new storage subsystem 2 
from the ports 41b and 41 e, In this embodiment, the host 1 decides to access the storage 
subsystem 2 via the back end server 3 altogether fundamentally. 

[0013]The role of the back end server 3 is explained. With the virtual device driver 31, the back end 
server 3 is seen from the host 1, and it is visible as if they were one thru/or two or more disk units. 
According to this embodiment, if the host 1 looks at the interface 33 via the port 41 d, it shall seem 
that one disk is connected. Henceforth, this disk is called a virtual disk. At first, from the host 1, the 
virtual device driver 31 is set up so that a virtual disk may be visible to the same thing as the disk 



21 of the old storage subsystem 2. Namely, if the host 1 accesses logic block-address [ of a virtual 
disk ] (LBA) 0, or LBA1, The virtual device driver 31 accesses LBAO or LBA1 of the disk 21 via the 
interface 32 and the port 41c, and returns a result to the host 1 via the interface 33 and the port 
41 d. Although it is used in order that the interface 32 may access the disk 21 and the disk 21, and 
the interface 33 is used for the exchange with the host 1 in the embodiment of this invention, it is 
possible to also make one interface perform these two roles. It is possible to make it visible [ a 
virtual disk ] to the disk 21 of the new storage subsystem 2 by changing setting out of the virtual 
device driver 31. When a setting variation is performed, it is changeless to the virtual disk which 
appears from a host computer. In the case of a disk unit with a fiber channel interface, from a host 
computer, can recognize a disk unit uniquely by port ID and a Logical Unit Number (LUN), but Even 
if setting out of a virtual device driver is changed and a virtual disk is changed into the disk 21 from 
the disk 21, the ports ID and LUN of the virtual disk which appears to the host 1 do not change, and 
the host 1 does not have recognition of the actually accessed disk having changed. Next, the data 
transition means 24 of the new storage subsystem 2 is explained. The data transition means 24 has 
the same means as what is indicated by the U.S. Pat. No. 5680640 item. If shift of data is directed, 
the data transition means 24 will read data sequentially from the head of the disk 21 of the storage 
subsystem 2, and will write data in the disk 21. If it has a table which furthermore records whether 
shift of data was completed per each block or two or more blocks and read access comes during 
transition processing, With reference to this table, data is read from the disk 21 about the field 
where data transition is not settled, and the data of the disk 21 is returned about the field where 
data transition has ended. 

[0014] Drawing 2 expresses the table 100 which a data transition means has. By the data transition 
means 24, data is copied to the disk 21 from the disk 21 for every block. On the table 100, it has 
the flag 102 every address 101. It is shown that the data of the address was already copied to the 
disk 21 from the disk 21 when the flag 102 was 1, and, in the case of 0, it is un-copying. A certain 
thing is shown. This table 100 is used in data transition processing, and the lead under data 
transition processing and light processing. 

[0015] Drawing 3 explains the flow of the transition processing which the data transition means 24 
performs. The counter B is prepared first and an initial value is set to 0 (Step 2001). Next, with 
reference to the table 100, it is confirmed whether the flag 102 of LBA B is 1 (Step 2002). Since 
data transition has ended when a flag is 1, the counter B is increased one time (Step 2005). At Step 
2002, if the flag 102 is 0, data will be copied to the disk 21 from the disk 21 (Step 2003), the flag 
102 with which the table 100 corresponds will be updated to 1 (Step 2004), and it will progress to 
Step 2005. At Step 2006, it is confirmed whether it processed to the last LBA of the disk 21. That 
is, if it confirmed whether B exceeded the last LBA of the disk 21, it has exceeded and it completes 
and is not over processing, it returns to Step 2002, and processing is repeated. 

[0016]Next, by drawing 4 . while the data transition means is performing data transition processing of 
drawing 3 , processing when the write request from the back end server 3 occurs is explained at a 
high order host, i.e., this embodiment. This processing updates to 1 the flag 102 of LBA which is 
easy and writes data in the disk 21 at Step 2101 and with which the table 100 corresponds at Step 
2102. That is, data transition from the disk 21 is not performed about LBA to which light processing 
was performed during data transition processing. 

[0017]By d rawin g 5, while the data transition means is performing data transition processing of 
drawing 3 , processing when there is a lead demand from the back end server 3 is explained at a high 
order host, i.e., this embodiment. The flag 102 is referred to for LBA which had the lead demand in 
the table 100 at Step 2201. It confirms whether the flag 102 is 1 at Step 2202, and processing is 
branched. Since the data transition from the disk 21 is completed about the LBA when a flag is 1, 
data is read from the disk 21 (Step 2203). Since data transition is not completed about the LBA 
when a flag is 0, data is once copied to the disk 21 from the disk 21 (Step 2205). Then, the flag 102 
of the table 100 is updated to 1 (Step 2206), and it progresses to henceforth [ Step 2203 ]. The 
data read at Step 2204 is passed to the back end server 3, and processing is completed. 
[0018]Next, the flow of the whole system is explained about the data transition processing to the 
new storage subsystem 2 in the system of this embodiment from the old storage subsystem 2. 
When performing data transition, a user directs shift to the back end server 3. Directions of the 



data transition processing start from the back end server 3 to the new storage subsystem 2 are 
told to the new storage subsystem 2 via the interface 32. Drawing 6 explains the flow of processing 
of the back end server 3. The back end server 3 will suspend operation of the virtual disk by the 
virtual device driver 31 first, if directions of shift are received. (Step 1001). Thereby, access to the 
old storage subsystem 2 from the virtual device driver 31 is interrupted, and even if the virtual 
device driver 31 receives the access command to a virtual disk from the host 1, it does not return a 
response until an access stop is canceled. Next, the memory storage control program 34 directs the 
start of data transition processing to the new storage subsystem 2 (Step 1002). The data transition 
processing which the new storage subsystem 2 performs is mentioned later. Setting out of the 
virtual device which the virtual device driver 31 showed to the host 1 until now is changed so that 
access to the disk 21 may be performed, and access stopped by Step 1001 is made to resume at 
Step 1004 in Step 1003. When access of the virtual disk was resumed and access is coming from 
the host 1 to the virtual disk between Step 1001 and Step 1002, the access is altogether carried 
out to the disk 21. 

[001 9]In this embodiment, although the storage subsystem 2 and the back end server 3 were the 
topologies which led to the switch directly, even if it is the composition that the storage subsystem 
2 is connected via the back end server 3 like drawing 7 . realization is possible. When the storage 
subsystem 2 extended newly does not have the data transition means 24 like the example of 
drawing 1 , the data transition means 24 is given to the back end server 3 side like drawing 8 , and 
the same thing can be realized by making data transition processing perform by a back end server. 
Although processing which forms the back end server 3 and shows a host a virtual disk has been 
performed in this embodiment, The composition of giving the virtual device driver 31, the memory 
storage control program 34, and the data transition means 24 to the fiber channel switch 4 like 
drawing 9 is also possible. Although this embodiment showed the example as for which data 
transition between disks is made to a host computer transparent, there are various application 
places. As long as a virtual device driver performs matching with a virtual disk and actual memory 
storage, for a host computer, data may actually be in any memory storage. With therefore, the 
memory storage managerial system which can prepare the virtual disk of dynamically required 
capacity when the necessary minimum virtual disk is defined usually, for example and it is needed 
and the access frequency of data. It is applicable to the system etc. which move data to a high- 
speed disk dynamically from a low-speed disk transparent to a host. 
[0020] 

[Effect of the Invention]According to this invention, all the data manipulation of the data movement 
between disk units, on-line extension of disk storage capacity, etc. becomes possible transparent 
entirely to a host computer. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a block diagram showing the example of composition of the computer system in the 
embodiment of this invention. 

[Drawing 2] It is a table format figure showing the table which the data transition means of the new 
storage subsystem of this invention uses. 

[Drawing 3] It is a flow chart which shows the flow of the data transition processing which the data 
transition means of this invention performs. 

[Drawing 4] It is a flow chart which shows the flow of processing of a data transition means when a 
write request comes during data transition processing. 

[Drawing 5] It is a flow chart which shows the flow of processing of a data transition means when a 
lead demand comes during data transition processing. 

[Drawing 6] In the computer system in the embodiment of this invention, it is a flow chart which 
shows the flow of processing of a back end server when performing data transition processing to a 
new storage subsystem from the old storage subsystem. 

[Drawing 7] It is a block diagram which realizes the embodiment of this invention and in which 
showing the example of composition of another computer system. 

[Drawing 8] It is a block diagram which realizes the embodiment of this invention and in which 
showing the example of composition of another computer system. 

[Drawing 9] It is a block diagram which realizes the embodiment of this invention and in which 
showing the example of composition of another computer system. 
[Description of Notations] 

1 — A host, 2 — The old storage subsystem, 2 — New storage subsystem, 3 — A back end server, 
4 — A fiber channel switch, 11 — Operating system, 12 — Application, 13 — An interface, 21 — 
Disk, 22 [ — A virtual device driver, 32 / — An interface, 33 / — An interface, 34 / — A memory 
storage control program, 41a / — A port, 41b / — A port, 41c / — A port, 41 d / — A port, 41 e / - 
- Port. ] — A controller, 23 — An interface, 24 — A data transition means, 31 
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CLAIMS 



[Claim(s)] 

[Claim 1]In a computer system which comprised a switch which combines two or more computers, 
two or more memory storage, and said two or more computers and two or more memory storage 
mutually, This computer system has a means to provide virtual memory storage to said two or more 
computers, A computer system which said virtual memory storage is the memory storage 
corresponding to said at least one memory storage of two or more of said memory storage, and is 
characterized by a means to provide said virtual memory storage changing said correspondence 
dynamically. 

[Claim 2]A computer system when a means in claim 1 to provide virtual memory storage changes 
said correspondence dynamically, wherein it does not show that said correspondence changed to 
said two or more computers. 
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